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(57) Abstract: A hydrogen-oxygen gas generator 
comprises an electrolytic bath (10A), a pair of 
electrodes composed of an anode member (2x) and 
cathode member (2y) both disposed in the bath, a 
power supply (34) for applying voltage between the 
anode and cathode members, vibratory mixing means 
(16) for vibraiively mixing the electrolyte (14) in 
the baili, and gas collecting means for collecting tlie 
hydrogen-oxygen gas generated by the electrolysis 
using the electrolyte. I'he gas collecting means 
includes a lid member (1 OB) annexed to the electrolytic 
bath (lOA) and a hydrogen-oxygen gas collecting 
pipe (lOB" ) connected to the hydrogen-oxygen gas 
output port (I OB' ). The vibratoiy mixing means 
(\6) includes a vibrating motor (16d) vibrating at 10 
Hz to 500 Hz and vibrating blades (160 attached to 
a vibrating rod (16e) not rotatably but vibrating in 
the electrolytic bath interlockingly with the vibrating 
motor. The vibrating blades of the vibrator)' mixing 
member (16) are so arranged as to oppose the surfaces 
of the anode and cathode members (2x, 2y). 
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^'^\zm'^ir^i-y h 1 Gmumm-^nxi,^^. msiz^-^nx^^^^viz. &m 

25 mwjjt^ij^^^wttvxow^^^'y-h 1 6 p^^tE^^^;itx. mmmmi 
6 f 0m.m^m±r^:itf)^x^^o m e pn. ^ijg^^s 1 e f © 

iSimm±n^t:-mmit>^rcibiz. m^m^i 6 j :i5^e>^^tt*m-r«fcpic:ieM-r 

ttat^st^nx^feo, Tfis©@^si5tJi e j ©±® (jfE®) \tM!!^-^^w^m 
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wo 03/048424 PCT/JP02/09770 

mi 6 f ©gp^«j^tt-&b8e>e.n, mmmmi e f cD^fe^^gfttTK^stc^tx^g 

a;£;S:bXViS. JKD^ftatt, mTiU- 3 0 ' £i± 3 0 ° etT»Sb<H- 2 
0' £t±2 0° SKyt-r^Cttfi'V^^. nBta\-i. -3 0' e^±-5' 

5 T*fctt5° £^±3 0° e^T, jff*b<tt-2 0° EA±- 1 0' «T*fc«l 0" 

nma\iO'' X$.^. :ftmatt, ^X©^ili3^ffil 6 f ViXl^-Xfei)jf^ 
S«)i<, T:;^<^> 1 ~2«C©^i!l^«l 6 f tCtPViXtt-Ofil (Ip-feTi^i 

# : El8^^:^$n§l^i]#) <i:L, -en£tii.0ig!tt35«i 6 f {coi.ixtt+<ofit (ip 

(cJ;OiifSbVi«gfflttS3^S;&5. Ml&ai^^mi 6©f^l!ii^fc, IgSi^ffid^^n^ 
>U7.mi&UE(D^mW.f)^^U^^^\Z\t. ^(Dm^\tO. 2~2mm<>:-rse: t 

7&«x^§. 6 f )&t^^^Bi«^ifA^*^e>j^^^^{ctt, ^E-®]? 

^tto. 5~i ommt-r-sii t**x$s. mmmm e f ts^sut*! e j t^^ 

20 1^1 6 j t(Dm^^\zmmmi 4f)mxhmm6^f)mmvx^^\z^mm^if'^t 

Hi^Jiii 6 f ©^JlltLxtt. #'J;ft-#^-h. :^{bfcf^;u^<Sfll, #U^pe 

25 vyuEiimM^n^. mmmmt. ■fyx^yi7m<Dmmiz&-D^f3iE\z^r) 

^UUl 6 j ©$feiSi^*^e.^i!)35«l 6 f 0^5^iSi^-e® : 03 3®D2) ^: 
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wo 03/048424 PCT/JP02/09770 

^. mwi=t-:^ 1 6 domwKDm^WLt&mmmi e t <Dm^t^-M\zVT. m 

•r tiffin ^tz. 

-r ^i)^MWi^^< t ^i)^\zm\:^xmM^x^^ ^ . 

MSlM&iC 3 7 ~ 6 0 H z > 7 5 kW©igij^:-37-CXx>^7.;^5^-;p (SU 
S 3 0 4) MOtgl!j^«©S>«r0J¥^»-©fe©lC-S>tiT, Li Rl^Lz^^fefctil 

15 1^1 Ll2 

0 . 10 mm ^^J 1 5 mm — 

0. 20mm *U25mm ^70mm 

0. 3 0mm ^45mm 110~120mm 

0. 4 0mm 1550mm 140~150mm 

20 0 . 5 0mm ^5 5mm ^17 0mm 

7mmTfeo, mwjmmi 6 f(Dmmnma\t±\^ti 5' (+15°) tLtc, 
\z%^^miim\zmt^h(ox$>^) RU^mmA^z^^^ff^mm-vh^mmz 0 

25 01-13 5 5 2 8, #112 001-338422 izBM^ tlX fSiUWlU 

#H¥3 - 2 7 5 1 3 On^tkn 9 4 1 4 9 8^) , 

!|t^¥6 - 2 2 0 6 9 7-^^^ (i|#ttm2 7 0 7 5 3 0#) . 

6 - 3 1 2 1 2 4^{i^m mff-f^ 2762333^) . 
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wo 03/048424 



PCT/JP02/09770 



i^m^ 8 - 2 8 1 2 7 2 ^'Am (#^^ 2767771-^), 

8 - 1 7 3 7 8 5 2852878^) 
4tlg¥7 - 1 2 6 8 9 6^ikm i^nf^2 9 1 1 3 5 0^) , 

9- 40 482 ^{^kn (#flF^ 2911393^), 

5 1 1 - 1 8 9 8 8 0-^^^ (i|^M=m2 9 8 8 6 2 4^) . 

#g?¥7 - 5 4 19 zn'Am mffm2 93944 0^) , 

6-330395 ^^IS (#1^^ 2992177^) . 
t^m^ 6-287799 3 0 3 5 1 1 4 , 

i|#M¥ 6-280035 ^{^m 3244334 #) , 

10 !|tM3p 6-304461 ^{l^m 3 1 4 2 4 1 7-^) . 

4tP3¥ 6 - 3 0 4 4 6 1 

1 0 -4 3 5 6 9-^^^. 

10- 36945 3^^fg, 

11- 25378 2-^^^. 
15 #182 0 0 0 - 3 1 7 2 9 5-^^^, 

20 7i*5. *%BJf'*3^iT, #ffl¥6 - 3 0 4 4 6 l^^?glCiBii$nT(^i-5ill>^M 

i!)3g«d^m^*i®j£gPfi^SE-rs^< ^©^ift^j^^^^^ffl^^s^-ticj; 0, mils 

^;itit)^x^^tthiz. ±T:^f^iz^'oxmm^mmt^m'^\z\tnutvx^ 

25 ^OTi ~0 3 i£#Bg-r^o ^^mi^mx\t. mm^i o A<om^^\z^n^n 
±$i(Dmf3.mmm.w^mi 6f)mm-^nx\^^^o mmmi o A(D'p^mizi,t. mm 
nmm^-r^Wi^(Dmmuu2xRum^<Dmm^ii2yittm\^^\zw-fT\zm^-^n 
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wo 03/048424 



PCT/JP02/09770 



^x^-f n^. e^. p t - 1 r ?^>-&^, 

ZLv'T)'\^'^^ (Ni-M02, Ni-Co, Ni-Fe, Ni-Mo-Cd, Ni 
©reTWl^^tt, 5 mm~ 4 0 OmmTfe^. 

20 $nTti^mag3 4 {r^^^tlT^iS. ^mM3 4 t|^Mgj5#2 xRt;iiSSI[P#2 

mX\t. rn^ib^J 112 4# 398-403 I^449~456M. 1996 
25 ^4^ 1 5 a^ffliS^tJMM^il^^^fT rje)o#S^i5^/-r Kj 3 7 8~3 8 5M, 
BS?n 5 8 ¥ 6 ^ 1 5 B (^) M%.%fs r^.SS^If ^^J 301~302S, 115 
17-527 ill050~1053H. BSW 46^7^250 BWllllfi^^h 
^ff rjDo^ft^RM^J 365-369 1^618-62 2 M^fdlBii^nTti 
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Jg, Y u V )^--n^(r>nM.. 7.^ y^>^nm. '>U3>gji§§, SCRMMii^gi> 
Power Master). (») =am^Sf^RlrlS®KT S -> U -X, E 

TsPR^m mxiini pr'>u-x ( (t*) =fRm) i3:Etmm'^m-^$>^. 

7K^{b!^ (KOH, NaOH-^t*) *fctt7;i'* U ±^^ll7KS?'fbt> (laiAJiB a 
(OH) 2 > Mg (OH) 2 > Ca (OH) 2 ^i*) ^ $>^^^\tf^ 4m7 

c:n6©4'TfeKOHd^*jf sLVi. ■i«?S4>©mMHco^wa«> 5-30% 

/iW^bVi. Sfc, SjS?g®pHtt. 7~ 1 0T!&-&©5&W*UVi. fib, NaC 

1 ^Hc 1 <D^o\zmn.^m\z^f)j\a^>^7.t:^^-r^h0\it. ±m\zmmL 

^-m^jtfxiiajD 1 OB* dt|gtte.nTiis. m^mo 1 ob' \z\tt, zk^-®e 
^;i!/;^«^ff 1 0 B" amt^^nxif^^. cn^o^^ui 0BRzf:^m-fkmij 
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wo 03/048424 PCT/JP02/09770 

mWiUi^^m 1 6 0mW}W i e e ^gptt i o b ^±T:&mizMmvxmxfx 
10 iiPoi^^iite#$tifc@^gi5t* 1 0 D t^ift^i 6 e (D^mizH-^nitm^BU 

1 0 Et0FBlSrrfAfe^0 7^ + S>7';i/g|5Ml 0 C H i 0 M^fd t>® t 

■r^^t7&^*T#^. *-g)Vi«. m^iz-Jl-OfcfeO^^tt, igSb^l 6 e fC-thTl^- 
15 i&pItifCbfefeCDT^oTfe^Vi. hP-i/a-y h t LTtt, THK 
(») MNS-AM mS,^) > NSS . NOK^m^-i )l'y-JlYC 

m (Sp°p^) , scm ms,^) i)m^-^n^, ^-st^a, ^gp#i 0BfceJt6> 

fi^sj^^fO. lmm£t±, JifSKttO. 5mmJi4±tVit>fc@ST*€.J5i6. 
25 mm\t. ?g?fi2 0~ 1 0 O-CT, mgS^S7~4 OA/dm^ Tfr;^ 5 i 

1x^1 OB" iz^m-^ntz'>-)i't^y h 1 OB" ' <£gT®om^n-5. ->-;u5}? 
yMOB" ' h:ff7.mm^mt:mm-r^. 022«. :^7,m±^miz^r)mM^ 
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wo 03/048424 PCT/JP02/09770 

^^m\z^r)ni^n^:i(.m-mm:»x<Dm^<Dmiz\t±B7)vn-)i^mmM<omm 
\z^z>x!k0kmm\zx^t3imi}i$>^ctf)mmvtz, m?m. ^^D->^mm-t^ 

LTl=b<fg:Vio M^iZj;:tHt. 0. 5mmm(D'^^ >WZ'X0k^^XX^(O$^M 

i^m=&m^Lrztz:5. ^=^'^>t:m\^itcm^\zU5»m^x^'5^<mmviti)^. 
^f'^ y'-}v^m^^rzm'^\z\t3i^nmxmmhito ^tt. 7;P3-;P5^^aii©^jin 
&\z^-DXhX0iMifix^<^ur). ^K^muam'&i&ut^ct^^x^um'Sii^ 
±-^'ii^(Dizm^x'$>^z.tmmi^rco mmiz^mi. (40.0x20 

X 0. 5 mm) > ^y^)^^^ (1 5 0 X 3mm*) IkXS^ >if7.7-y^ (120 

xl5xO. 8mm) <Dm^U,WZ^\>^X . 7 )Vu-)V%mMt\^X. 

10 0%, ^>S^y-;P5 0 % : 7K5 0 %S.C^^^y-;i/2 5 % : tK? 5%$^fflL 

tzm^^oymm i^^y. ^y^)v^ i^y^y^y-y) \z^^nf^\-i.)k<r) 

t:^DX'$>-:>rCo 



mm 


^^J (pt!S'y-;i/^fs%) 




1 0 0 % 


5 0 % 2 5% 


^^y 


41^ 


3# 1# 


^y^)V 


4# 


. 3# 1# 


^y^7.7-y 


7# 


5# 2# 



0~3 5% t-rSc:t*«MSbVi. ;;C:5^/-;i.^^%^ 2 0 fT-S d tTi^ 
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wo 03/048424 PCT/JP02/09770 

mi o^tmmmw^^o-^mm^yn-twimmx&^o z.(DMx\t. s-^i e a 
10 ffcfibTVii). jgsj^r-^' 1 6 dftn^mm-r^rzifxDnmi a 6 top^^tcfs, 

:jt-aLTli§o «3il 3 6\t. m^it2 0 OYX$>^o ^(O^oUMWl^t-^f 1 6 

d (Dmwi^m\t. ±B^(D^0:^mm(Dmmmm\z^\,^xhmm-r^ n 

15 6 cizmm.i5m\zr:^^tmzftc»m<D±m-ff'i 4 4i)m^ttix^K). 
®o#tj-^4 0 \zmm:^\^\z±if--^tmzsrcW^(0Tmis^ ksumi 4 5/0^@^$ 
nx^o, cne.:^^ Hgi5*j 1 4 4. 1 4 5 ^□-f;i'A4^ 1 e bp^tc^suTVi-s. 
±fi!l:i!;'f HgB** 1 4 4<D-fi^t-fm:^^ KSP** i 4 5©±3St®^fctt, mWiMU 

20 mi 2\tmwimw^m(o-^mi^mrmmmx$>^. c(Dmx\t. mm^t-^^ 

gg^j-i 34<>:$nT*50, ;ine.2o©Dry HiK^i a 4 (Dm\zmwi'^Wii e f jss 

mhTmommmmi e f ;&«TfRi#fc:M^Lx:}3 0. ^©^©^iig^iBi e f 7&^± 
1 4(Dmmmn^^^izn^:itti^xt. mm^mmzmoi)i§i^r^(o^mit-r 
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wo 03/048424 PCT/JP02/09770 

n^enmi 7(dx-x' ©tSrcxy-y* ^m\z^^-r^, 
z(Dmmr\t. mm^u^ut LT±i3ii-f i e b fcf^AT3fA«2 
5 mw.1, 1' t0mmf^3i}im\f^^nx\^^^o m*>. mmi^sit, mmt^i oa<d 
±-^mmzm^tnftMionim^i 1 8\z^mdAi 1 2$^LTS(0#it6n 

10 1 6 dit^mmUl 1 5S::rt-LT3]^;i/ H 1 3 2 J: D ^Jli« 1 tdB^ 

^nxVi^. 6 e ©ii^gP^d'AU 1 9 ^^LT«®^34t 

JC^MIS 1 t::fA^ 2 t tcHO^tte-nxVi-So fiP*., ±ffifl^Mte 1 a® 1 

izmm-^nxi^^^mmmmomwtmui 6 c(Dmm^'b^wt^h(ox$>K). rm 

^ 1 8 A~ 1 8 citmmii^3<Dw-mm^^ir. s i 5~ 1 7 ©j^^fc^tis-r-sH 
1 8A00ij-ctt, mm^3\z\tmmwi e es-®-rfci!e)©s®?L5;i5t?i^^$nTu 

20 @18B©#i|Ttt, ^®fls:3«®ii7L5^®-&^)-iiJ^{::j;D 2 5J-i!l$n 

fc2O0gP^3a. 3b^ie.i^D, CtHZ ^nii^mUM.<DmJzmW}W 1 6 e 

^\zm-r^ti)^x'^^o s 1 8 cotsiTtt, ^®#3tt, mmmi 0 A(D± 
t^mmznm-t^nm^^ts.vx^r), ^P^mzmn 6f)m^-^nx\^^^. 
01 8 A, i8B0^»iTtt, mmn^i 0A<D±3*mm»3izj^t:)mi!)m. iin 

01 9A, i9B«, ^(Dj:^ummw3\z^^mmi§(omm 
^^•rsir®0i?*^. mi 9 Acommx'it. :J2^^2i)iMmji5\z^\,ixmw}mi 

6 elzmmLX'y-)\^i!fi:f3i^tl^o ifc. mi SBOmWiXit. gt®#: 3 ® 18 PgU 

6 iz^\,^xwimmi^ 3 tmmwi e e t\zm.oiniriE>ti::ni;><Dm<D^m^m<y 
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wo 03/048424 



PCT/JP02/09770 



^=^^->y;^v-;^s^5t^ 1 3 6 • *«^tte>nTVi§. 

02 0 A~2 OE \zmW}MUUtLX(Dmmi^S<Dm^^-t. 02 0 BO)mi-i 

\t±m^mmi t±m::i2^m2 t^m^mui" <hTtjrfA«2' tym^mm 

1' tt-^^U^, «l#:3lC:fet;t§^P«^rfA«0ic«, 1 ~ 5 tT^ ;i 

10 1' . 1" 0#®ibTtt, T.xVl'Xil. 7)lS.:z^A. 

^(Dmm'M.<D^^^^m't^ct^^-(:^^o ^mU(D»-&\t. -^jxtii o~4 om 

^la^JS*^ 1" ) ttO. 3-1 Ommt55<f SC:i:3&«T#?». 

15 J I SK 6 3 8 6 -rr^i^^n-5B&Jg=/A;&«ff^L<, M{3«#fC^WM©f?» 

i4^4~2 2kgf/cm2i^Sb<a5~10kgf/cm2 , #0^250% 

20 h!^:^ D^l/t H 'J >?^=fA. 7;mrl/>^^i/ Hl^rfA, y^y^^^'A, '>U=i-> 
^rfA, '>l/iS' >^ifA, ^ffiit^kr3*A, 7 ^ X 7 7 -fe: > 7 >y ^^'A ^^J^f ^ C 
zfA^OJfStt, •{RiAlf 5~6 

ibfiO. rfAfi^2*«±1fflVU y H3fA12 atX^>'Jdh.m2 htrmv*J v K 

25 d'AS 2 c t7!>^6.;^-5. TiilV 'J -y K3*A1 2 a, 2 c (D -5 ^ bX fe 

ctV^L, 3g{C^ti(©V'J V KrfA®<!:^ic07>#>v^3'Al<?:€r^lb;^c:fe0TS 

1 6 d*«l|»P<® 1 0 A0<Bl;&t^mLT:feO. lgi!lgB*t 1 6 c 1 0 A©± 
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Bizfs^^, t^. m2 3\z\tmm^i 0 A<D-'m:^\z^mt^mW}mw^^i 6(D^ 
;5t^$nxvi^j&^ mmnsi 0A(Dmm:^\zmwiUwmmi e^mmhxhJi:^^ 
5 mmtmmt^isnz^mtmmt^^m-r^mm^mmvx. 

7i^mtmmt^^niLrzmmx^^-^'&^:^^(Dmm\z^^-fy'7.^^mmizhmm 

t^:iti)^X^^. Z.<0U-/3i:^^<Di}7.m±^miZZ>\,^X\i. m^H^ M. Yam 
aguchieo "Development of 2500cm* Solid 
Polymer Electrolyte Water Electrolyz 

10 er in WE-NET" t^-r^fg^CtlBm^&^fe*. 

&,±(Dmmmm\z^\,^x\t. i^mm^:BLnmm^^<D'p-f3:< th—:^<Dmm\zM 
f^t^^'^izmmun^mommmw^u^mmr^^tx'. mmmu^tdtmrn 

15 112 4~a 2 6 u:^mMizj;:^:/i(.m-i^mij7.m±:^^omm^n^7Km-^m 
ij7.9^^mm(o~mMi^Wi(Dm^'^^tmx$>^, z.:lx. 024-02 5 

**jsj^^f'*5ViXtt. mmistw^mtiyxmm^<D^(D^m\'^x^^^. mt>. 
mm^mmmwmm tvx . mwimi e ciz±t^^^r)mf^n-kmwjw±u^ 

20 16e' i> Migi!>1$±g?5)-<DT;&t3$fei^M^l 6 e" bX^ 0 #tt 6 tlfeii 
Si^TIlP^ 1 6 e <i:<^^^X^SMilI^^^fflbXVi^o 
mWfe-^ 1 6 d t^-n<&ffi»)1-5fc«)© (#iJ;t{f 2 0 0 V) <J: 

<Dmiz\t. mw}=E--^ 1 6 d(Dmw!^i&^^Mmt^rctb(Dhy>i^7.^ - on 

25 (Dms&i^Biz^jo^^xhmm-r^^t^^x't^o mw}=e-i^ I e dit. oa-^^s: 

fflVifc$iJtSff::«fcO, ±ieSIM?^^<tll»{ci 0-5 0 OHzX^ij-r§. Sib^r- 
37 1 6 d Lfc^Wtt, ^i&aU^ 1 6 c RIK^K^ (16e. 16e', 16 

e" ) ^-ftvxmmmmi e f\z&m^n^. i^^. &.T(Dmm\zii\,^x. m^it 
(Dfztbiz. mW}m(D1^^^^ i e e©*xf^^^-&xfflViSo 
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-To 

ii#±gg^)- 1 6 e • Rzfmmmym^ i e e *-?-n^n«ij-&$i3-§fci>6©«^ffl^ 

15 1 2 4. 1 2 5*«^lte.nTU§. cn?.(DtR^^^tt±TfCtt®3ILT:66-r> 
6 e <i:j&*Sttt)^!:V>J;'5(C, ±IBI^S®«a5iJ-fC^lS:-r €.®m{C^igt**!!sf$3feiS-rs 

u^. mw\z-\-mmMo^m^Win^, Rtt«^iS^S5*?r©ic-&ffl7ti 2 4. 125 

my^^l 6 e<D^^^^t\zm^'J^mK>. 2 4,1 2 5{Cflt:?^v^^ 

^il#<^)itS3&n 3mm(D:l^{C«, Ifeii!^^ 1 6 e" «, (a 
L*«*«^tf 1 0 OmmTSO, r 2 J5«#llAff4 Omm-eabO, iK^ffi?^! 
2 4. 1 2 5®l^#r 2 *«1 3mmT?SS. 
0 2 7X1X0 2 4-0 2 5t^$nTViS^(C, WiWimTU^l 6 e©±SBlc:tt. 
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mwi^i^Li 6 e" ©ETfciTfimii 1 2 7 amm-^tixi,^^, mmf^i 2 7itmm 

5 2 7«mM0ASfcg^^$nTiis. mm^U2xRzfmMU^2y\-i. ^n^n 
m2 6\z^-^n^m®^':fx/'^-2 0 iisi.nmM^zf7.A-2 0 2^ifvuTmjii3 

SiJ^TSU^M 6 e. BJtSB^l 6 j RZSmmmmi e f tt#€14SI5#0iI;^«^ 

^^(DmmwT^^ii- 1 6 e, H^sBMi 6 j 1 6 f ^hmm^utv 

't0tcti>\z\t. mmmmom-^it. m2mB(o\^-i7^^r&^L2^rzitm3m 
20 ^no(DX'. 4¥mm^<Dmw}m.n^^^m\^^tcm^tmmz. mmmmtmm^u 

25 xx>ux^^/&t^tf en^o 

1 6 e t\tm%&iHz^m^nx\f^^<Dx. mmwf^^ i e e ^^h-rsiim 
1 6 e" **ift«6^ttsfe#-r-5®T, mmm±^»i e e" «Mai¥TS55*i e e 
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mit. mmwym^i 6 eiz. mmmwii 6 f om^z^int^mzisim-^tircmm 

^^tiTiriT, mmt^i 4\zM-r^m.m(D'^<D-':^(ommtLxmmh[ t^ors 
<DmMtmmnmtKMm<Dmmt<Dmm(o&mt\z$>^<Dx. mmmm^mm 1 

6f' 0:k^^ (mm) 6 f J;0:^#ViS5dWSU<. ^TcM^^ 

15 nrvis^fc, nmmmi e f o^^m c^^m) \tmmmmi e fo^ism 

msffi^iiggigi 6 f ' mw}mmtmmmmt0^miz&:m-r^m\zmW}» 
^^s:^L<i£M$-&^viisott, ±T~:^ommmmzmmhxmmir:s>::th 

20 pJtg-C*'5o lgi&#Tai54J-l 6 e-vOm^^ffl^il&g^^gl 6 f • ©flX?)#tttt, mW} 

mmw<Dmm\zU'oxmw}-r^^<Dx$>^i!)^iE>. mwjizmxn^zta^m 
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wo 03/048424 PCT/JP02/09770 

(omm^mmmw^m i e (ci5ViT«, mw)=t-^ i e d a, m^it i o An^zm 
15 ig3 4 7&«^ffl$ti5. *iiis?g^fc;B^iTt>, 0 3 0 ©i^isjgiiti^fiit. mmm 

0 3 6 «j&ifc^s®itt#^g0{s©^M?^M$^r^®0T'&s. 

20 tt, 0 3 5©^SS?^^<J:l^a^Si!j^r-i5^ 1 6 d , IgibSUttl 6 c. Miil#±gB^ 

1 6 e ' :BLummmi^i e e" ©m^^s n^swi 4<Dmmizmm^nri^^o 

25 gM^nx^i^. iiftggig 1 6 f ^ij#Tg|553- 1 6 e ©TK^SB^Jcat^ilii}; 

e.nxvi?), 0x«Mi)i33isi 6 i \t±.-)5\zmmhx\,^^ifi. Ti5\zm^ 
Lx^iX'b.fcti. sfc, mmmmi^ i\tmm.:^m\zi^i.xm^^h-:>xw.m.^n 
X t> <k t i z: t ± IB t n X s 5 . 
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% o 

mx$>K). ms 9\t^mmx$>^o -^mmi^mit. 02 4-02 6©^ig?g^{c::fe 
if^x^mmm^mmi 6 f ' ^mm^^vrch<D\z^m-r^. 

15 04 o~04 1 tt*^Hj{cJ;^7K^-Sf^:tf7>^4:;^S0^iS$n-5*^-^^ 

$>o. m4i \itmmmx$>^o 

-':^<Dmm^mWimw^^(ommt^nmmmmmmi e f • iiz>v<Dm\zm:^<o 
20 mm^mmmw^mommmmmmmi 6 f f)^&mvxi,^^o cm^Ccto, 2^ 

sdtT, :kmm<Dmmmtttmm^^t'S:s.\,^\zjB:mLxMmr^^tti^x^. 
mm^m^^i^<\^^^'&^^ti)^x^^. ^(D^'^f3i^^mmx:s.i^\zxon/vrc: 

25 ±x'hmmizvxn^:iti)^m^^. 

^mmmts\zid\^^x\t. :s.i,^\z±T:t0iiziS.^vxmm-^n^mm^^ mmm 
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m±^mm\zbTm^m\^^\zj^mt^cthnjmx$>r)^ ^0m^\z^mmf3imm 

6 e \zi^m-^n^mm^i 2 7 tn^nmuoym^-^n^mizmm^ti^H)^. 
mmm^mm) t:mmuu^rcimmu^tLx^mt^ctx. fssim^mmmw 

nxi^^^mwsMmi e eRum^^ui e j t:2-D(DmzE.^v, mKom^k-is 
©Mib^Tgp^ 1 6 e }inm.mzmm^^. m 2 (Dm^iiii:^(DmwsmTU^ 1 e e 
tmmmzmm^-^. ^ti^2'D(Dm<DmxmEE^mija-t?>^tx. mmmi4iz 
mmvmm^m^fTf£om\zLxv^^, 

SB^i 6 iittjfei^y'y 1 6 sRotifiigtjg^i 6 1 ^^Lxmom^q^ti^nt 
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(Cct o^McmEE^wjjp-rsdtT', f^KDn imnnm tf^2(Dm (mm^ 

5 6 sRtXS^^-^^l 6 t O0a^35<*BS$nTVi5. 

^mmmmAzi6\^^x^t. mmmi$. 1 e e " \tmmw 1 e e tmmm&^^^m^ 

6 fizj^^xmm^Mi 6 f " <^«£ffibTVi5. ::(Dmm^^i e f " 
20 mW]Un^\ziim-^'^t. m<D:^m\z(DP^mnx\^^^o mmutu e f .tLTtt^ 
mA.\t^^ymy7.m {^miz&^id-D^^mi^tz^oy) i)m^v<m^^in^o 
±mi)^^^^ms(Dmm^mi e f izMhxx^—*)-! e u^^vxmmw^ 
i^ri 6 f " • doitisgp^i 6 f " • mw}mw\z\tm^'^-r. 

m(Dykm izo^muxh^^o m®^ui e f " • tvxit. m^it^^ywofi^^ 
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V i 7. ^ 4 * ^ # § ;i t tU * 5 , 

feSo IP^, ±T;^lp]t-SlWC¥fT(CE^J$tlfc2*©#IH41f4^#l 1 6 etc, 
1 1 6 f " :SLZSmm^^ 1 1 6 f " ' Sria 4 5 ~0 4 6 ©i^^SSib^*^ 
1 ©tiiigg«ROfm 2 ?ff©Jgi!!331g©ig^t l^^fC bT5l O^tt, 

15 El 5 1 Rr/E 5 2 «*^WfCj;57KS-i?^^fX^*:^S©^JS$tlS7KS-^ 

20 Vi-S. li@g|5M8 4©^Jt¥S8 2tt*SJ^tJ|^^:/X/-?-T*^. 

25 @5 5A-05 5E«, chMiftM*^ SBW t ©gM?^^©^J ^^t"^ 

i^<DmwiWi 6 et)mm^nx^^^o ztuzM^x, 05 5 b~0 5 sEo^aTti, 
mmMi 6 c \z'^muui e c c;o«iR»3#it6nT:feo, M^-^^aJt* 1 e c c c 
mmwi 6 e^^gi^^nxt^s. 
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[mmm i ] 

10 7.f->UX7.^-JV (SUS 3 0 4) M (ft® fcJP$ 2 mmCjiiHtffi'ft; f 

7 4 OmmX 2 10 0 mmX 7 0 0 mm (H) 

7.=ryV7.7.^-)\^ (SUS 3 0 4) 0 4 5 O '>-Jl/iPii*^ffi 

15 mM^mmw^^Wi 

mWi't-iS' : m) ^±mmmimm. 4 o owx s^gx 2 o ov, 

-f 4 OHzT^Ki 

g|3 40i^fc^l?Ux^77;^:t□X5=•^>il{$6iS^x-:7'S:ft!i# 
2 Ommfc^^ 

mm-mMm(DWiamEt : 1. 5v (iigii) 

mSSi^^ : 3 0 A/dm2 

»)5t*?j2|J>T?eji^±tfT^{bL, ^tJ^T&tfel-ifc. 3 0 0 0-4 0 0 orOi^lJ^ 
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•r^'itf)^nim. xmm\z-[-^\zmm'^m-c$>^^ti)it>f^^ni. «^*o*^5}?> 

ms 7-3 dizmvmmvtcmm^m^^x. &.~f(D^^X7Km-mm:^'7.^m± 
xx^uT.x^^-ji' (SUS 3 0 4) m (p^m\zmm^mit}:f:^)mmi^m 

15 y7 7.9^^/;Utt±tf) 

4 0 0 mm X 7 0 0 mm X 5 5 0 mm (H) 

: 

Xx>UXX5"-;P (SUSS 0 4) 0 4RlK0 5©->-;l'^3i?&^ffl 

20 mW}=E-^ : 1 5 OWX 3ffiX 2 0 0 V, 2m^^-:f. 2^ 

>A*-^-{lct 0 4 0 H z T-IKl; 
mWtmm : ^^>m. e^, 03 3©^SD2= 5 5mm 

S 3 3 ©"xJ-^D 2 = 1 5 0 mm 
25 I^MBBMRt/lt^gB** : 

4(D^^ymy7^MMM im-^ 3 . Omm, ^XgPi?^ 1 . 5mm, 
^e©5t*^l^:S$ : 0mm, fl&:;&2 0mm) 

mm^m .^^ >my 7.mm®m^ 2 ommfc^^ iK\^^\zw-n) 

mmm^<omm>^^h-^^^<o^m®mw^MU(Dm:m^xn'ox\f^?> 
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mm-mmm<Dmm^m : i. 4v mm) 

mm^S. : 2 0 A/dm^ 

:^mmmx%^nrcm^:ff7.itmm mm) ^^t>r\z. ^^iz&mta^^tz. 

10 ±t^t. mmv. ^^mm<D y X}vp^mm^\zf3:^rztb, =^ifi^±r^, 
:^mmmiz^f,^x. mmo^^^ (.mmmutmm^^t(D^m) \zmm^mmL 
T, mm^umRummm^mxwi^\z:^x^mm-r^t. 7i^m:^xtmmi)7.t 

tLxmrnr^^tt/itii^^o mt, mwi!)^<E>^mM-nzm^ii:^tLxmmvrc 
15 :^f}mmm(Diktif)m^x\f^rco 
i^mm 3 ] 

gI2 4-2 6 fell Lift WL^c^SSrfflViT, IJ^TO^^TtK*- 85^:^7 7.^^^ 

20 ;^x>i/;^x5^-;i^s mm\zm-^ 2mm(Dmm^mit\i=^)Vi^mMH) 

7 4 OmmX 2 1 0 OmmX 7 0 Omm (H) 

7.T>U7.7.^~)V (SUSS 0 4) @ 4R£;^ 5 ©->-;Hgit^Sffl 

25 mift^-iJ' : (^) *t±^aSai^miS> 4 0 OWX SiSX 2 0 0 V, 6^ 

'f >A-i5'-fCc};0 4 0 H z TmKl 

mmmm:^^>m (mm^^^tzumm^utimm) . eisc 
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mm-mmmo)^iams.: 1. 4v mm) 

mSS^^ : 2 0 A/dm^ 

10 ^ctx% mmmi tmmuu^:^7.tLxm^<Dm.m^u<^^\zmmzmm•r 
^:lti}^tii^^. 

15 MMW : 

7 0 OmmX 3 0 0 mmX 3 5 0mm (H) 

^16, 17, 18. 19B, 2 0 AizmhrnrnVfchO. 

20 zy-)vmTt^mm 

mm=t-^ : m) ^±mmmi^mm. 75owx3fflx2oov 

>n-:5'-{' J; 0 4 0Hz XBW} 
25 S80a=15° 

3¥ttg|5t*->-h (0 8fC:feJt5 1 6 p) :x70> (MiS^) h 
mifiS : ^M7K4'(c:m^®KOHi& 3 OSS%^lHlbfcfe©. 5*0 
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mm-mmmoymiamEb: z. 7v mm) 

nm^S. : 2 0 A/dm^ 

5 ] 

^^tf : 

3 2 OmmX 2 2 OmmX 4 4 0mm (H) 

15 X7'>UX7.^-}mm. @4Rt/S 5 0S>-;i/«|jiSSffl 

JgSj^r-iS' : (^) 7 5WX3ffiX 2 0 0V 

-i ^A-rJ'-fCj;?) 4 5 Hz 
: Xx^l^;^®!. TlR)#lft, ±l^t3«[, il80a = ±15° 

20 : 

Mili^i^gK*J*^e>©mil : 2 5mm 

25 f^m-^mm0WiamB: 4Y (mm 

W.^ : 1 0 0 A 

mm) ^mi^^xm^-^UfctZ^, 5^^>« (4 0 0 x 2 0 x 0. 5mm) , ^y 
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^)VUti (1 5 0 X 3mm<t>) 'BaS^yfT.y-yWi (120x15x0. 8 mm) 

?&ii-rnt)ic0>T^<^ i.j-'^y. ^>:^)V) ^rz\t^m (^>if:^^» $-s--&ji 
t*«ffi*fc. cn\z^r)mM-r^tm7 o o o~8 o o ox:omu<D'X0ki)^$^^v 

5 [mmme^ 

10 7 5 OmmX 5 0 Ommx 5 0 Omm (H) 

mm=e-:^ : ^)\\miM m) m. 2 5 0WX3fflX 2 0 0V 
15 -i >J^-^-\Z^V 5 oHz-vmwj 

20 mM-mm^<^^mM!£: I. 5v mm) 

^m^^ : 2 0 A/dm^ 

tc. cn\z^om^ir^tm7 0 0 o~ s 0 0 ovconuo^ikmm^nrz. 

(1) m<^^ct\z. mmmw^^^rzktmm^mmmw^m^mm-r^L. 
f^m^^ tm®^u tcomm^ 2 ommt;T{cuTt)mfi¥*«^»nftJ^t>n. ^\z 
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(3) 1^7.^^^m^±mzfSi±-^ii-:^;iti)^uSm\Zti:-Drc;it\Z^\,^. BM^ 

(4) mmmw^m^tzitmm^mmmw^^<Dmmizj:K). mmm^xoTi^m 

j^*)'^6ti^7Km-wtm:^7,7t)mtbxMmmx&r)Rz)K2'^0 2izt£^&.m(o^ 
±m(07iLm'^mmizmi^^miz$>^tztbtmm^ti^, 

(5) :^mm(Dmm\t. m^<D^i^mt>^mmLx. 7iim-mm^7.^i^r). z 
nt:^m-r:bct\z^o. ±m^izMt^ntimMm^)^-^mx$)^. mM(Dmm.t 
vxmm/'^)V7.^=i^<Dh<D'^m^^M. -mmti(D^m\zf3:^, 

(7) ^mm<D^m\z^r)^^titc'fj7s^^mvx. umomm^^mm^ohm 
ntcr^mmmm^mmt^:itT!}^xt^, 

x$>^tth\zmmmm\^K t<iz. ^^m(Dmsiz^*)^±t^isx^m\^^ft 
(10) *^§i©ggtt, -enioi^^-rs^fT^ofiSfiStcio^f'S^^tt*® 
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(1 1) Ift^oE^iaji^^tbTfeWfflTS^. 
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i.'mmm (a) ; 
•cu^m^^m^^ (B) ; 

Wit(Dm:mmzy.\%mummm<Dmmmm^^^¥[yirzU^^K>mumm^\zm^ 
^mzmn^fitzm.m.^iitmmm^<^i3.^mmi^m.wiiimw^^h ^^hj-^u d . m 

mmm.mmmz^^m-^Mn.mm.(Dmun.%^m^Wi\z^^n,%^m'^^^-t^ 
ii^mi5y^iknnmiS7.^'tMn^.m\zy.\t^n^<DU'^i5xiihxtiAm-t^tz}!b 

(Di37.mm^Wi (D) ^mxx^Ki. 

(c ) <Dmm^WLWim.w^^i)mmztix\^-^^z.t^i^Witr^ii^m-mmiS7. 

25 ^iilt*^#© (c) ©Si!»^i^gp*txttHfrlBi^ii^S;jgiiJt#^^ (C ) ©^ii^^ 

2 0-4 0 OmmT^'&C t^£#ii(<J:-r'&, f»^« 1 (ClB 

(C ) oimi^is:.mmii^wum'^mf£.n.%^m^WL (b) ©magoiE^ifc^i^^n 

30 x^'^^^t^mwitr^. mMmi\zimo-^m-mm^7.%±^m.. 
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(c ) <Di&m^mW}mw^mf)mtimn.'^m^m (b) (DrnmoM-m^zmm-^n 

10 ^Lxmtmm'^tm^mzmm-^nittisBmmuuxitmm'^Uffl-SLonn^n 

15 mmm^mmmmm\zi(i-r^mmmwiWim^^oi^nrc^^<Dm\z. mtmrnm^ 
iffLxmtimmmiim%m\zmm-^nrcmmmm^mmf}m<r)im^nx\^^^zt 
^<i^WLtt^. m^m5\zBm<D7i^m-wtm^7.m^mmo 

9. rfiifinmmm^^m\tm^mmmmt^is:iz&mr^^^\zmmmW}Wiz 

20 10. wiBmmmnmmmtmmmmmmi:v±^f3imm^^-^R-Dmmmm 

11. tamm^^m^Wi (b) 0i}iittjisiE/i;i-7.iiMTfe§c:<i:$4#a<!:-r 

25 ' 12. HfFf3®^:«-^¥g (B) (ommu^:^if^mmmuo(!>fsi< th-:^\t0r 
iim(Dh(Dxih^^t^^mtt^. mi^mnzmmoTiim-^mijxm^mmo 
13. tummmmw^m (o ©siiii^i^ssfcJiHaEiffeikic^ii^j*^^ 

Jgiljjti^*^ (C ) ttiFE^ili^-^'<& 1 0Hz~5 0 OHz Olgiijg[T!iS>$ 

42 



wo 03/048424 



PCT/JP02/09770 



1 4. mm:fsxmm^m (d) mmmmmizam^nrz^^ut. mm^ 

t(Dm\zimtimmwo)mmt:ff-^vR-Dmmyi^m-mm:^7.<Dmj^^m±ir^rc 

10 16. mm^ (A) : 

mmmmp^izm^^n^mmmtm-r^<kz>\zmm^n^mm'^m:Bi.zsmM^u 
^Kifs-^mmMt. mBmm^M:sLumm^u<Dmizm&^mija-t^mmt^t/u 
x:/3i^mm^m^m (b) : 

^pf3i< thi-Dcomm^^^^t, mmmm^^mzmmi^xmmmmm^xm. 
15 W)ir^of3i< thi-DomwiW. mmmwizMr)iiif<^nrc'pi3:<t'hi^(DmWi 
mm:Bi.zsmmmWimtmmmmm±^mt(Dm^mzx\tmmmW}m<Dmmmm^ 
^r)i^ntz^^^ommm^mz':&i^^^izmn^ntcm^i^mmmm^^f3i^m 
m^mmmw^ut^t/oxtsir). mBmmm\zitL^-^n^mmm^mmm.wir^ 

20 mEmmwi^^zi\^^-^ti^mmmo)mmm^^m^^\z^^mm^mx^^-r^ 
a^miST.Rzs^m-^T.'t^Mn^mizxit^ni^om'^^T.tLxmmt^rzib 
<D:^7.mm^m (d) sr^Ax^io, 

ii35«<&®D#itfcg|5^^©fi!l0iI>J5:< iife-gR^MIBm^^^^m (B) ©H^gg 

mmmmmi&'S:mr)iii^rz^^(Dm(D^if3i< fh-^^n^^nm^m^^ (b) ® 
liMgp M t b T«itg $ -e-T * ^ c «h ^ t -r -5 * ^ - :^ 7> ^ 4^ E. 
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1 7. m?&mm^^tmM^Ut(DmMi!fi5'^4 O Omxa-V$>^::tt:<^Wit 

18. mBmrn^mmmw^m (c ) omm^mwimw^ucommmmwo) 



1 9. mm^m^mmmw^^ (c ) (Dmm^mmmw^ttommmmwiz 
\t, wsmm^6^^mmmzMt^mmmmmm^Mr)iHftc^^(Dm\z. mmmwi 
m^itLxmsimn^^tmm^\zmm■^nrzm^simm^ux\tm®^^ifi^r)H^■f 

2 1. mmmm^mmmw^m (c* ) (Dmm^mmmwmu(Dm^mwiw\z 
\t. WiBmm.&)mmmmzMt^mmmwsmm^i5iy)n\-ftzm^(Dm\z. mmmm 
w^^LxmsBmm^tmmmzmm-^nrcmmmmmmmi)mr)i4i^^nTi^^ 

2 2. mmmmm^mmmitmmmmmmt^mz^mt^j^vizmmmmw 
2 4. MfBrnm^^^i^© (B) <Dmmtmm/^j\^xmmx$,^zit^^mt't 

2 5. WSBm^^m^^ (B) <D|^SgB^S.Df^lig|5#®iJ>^t < <h*)-;^«# 

mmmm^mmmn^m (c ) ttB9i3gi!i^-^<£ i ohz~ s o ohz (omwi 
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27. mm:^7.mm^^ (d) mmmmm\zHm-^nrcmw>Mt. 
5 2 8. mmmmwitmtmmu^nmLxmnx^Ki. m^uutmmmmw 

2 9. nmm (a) ; 

10 mmmnp^\zm^^n^mmmtmt^^^\zmm-^n^m®^U'BLZfmmmu 

XfS.^m%6^m^m (B) ; 

Wi-r^'pu< t^i -D^mWiW. mmmw\zMf)Hn <^nrc'p^< th i -ooymm 
15 mmRzfmmmmmtm9immm^^mt<Dmmmzx\tmsE,mmw(DUW)mm^ 

. mis:.mmi^wtm hjxftri ^ mu%mm\z^^-^Mm.m^^Wtmm.wt^ 
m^%mmn\zum-^n^%mw.<Dm^n%^m^m\z^:b%%^mx%±t^ 

0;tf7>Ji*^^ (D) ^iiAT^O. 

^< 1 1) 1 'D'Bi.u^n\zmm,-^nitm^mmm^st\^xmummtn,%m\z^Wi-^ 
tix\,^^z.ii^mwLt-t^i^m-mmi57.^±mm., 
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3 0. miisimwRzfmmm.m.m^i^\>TmBn.Mtm%mzt&m-^ntcmm 

3 1. mmmmwizit, mmn^mmmmm\z^r^mtmwimm^m^m-f 
5 rz3^(Dm\z. MBmwjW'Si.zfmvimmmi-ffLxm^Mmtmm.mizi&m-^ntc 

s. 

3 2. mu^^(ommW(D^t><D^fi<thi-D:sLzs^nizmm-^nrzmBm. 
10 mm^i)\-hxmsim^tmn.&o\zmm^nrzmBmwimmmB&mmuiettvTm 

^nfzmBmn^^^1ft■iyXmBMmtm^m\zmm•^ntzmBamwimmf}mmmm 
^iai:hxmm-r^zt^<i^WLtir^. m^m2 9 \zmwi(D:^m-mm:ff 7.m±m 

Wo 

15 3 3. mmm^(Dmmw\zitmtim%e;}if&mmmzMt^ttimmwsmwi^j^K) 
Hnrz^^(Dm\zm.mmn^Mm*^WiK) ^nx ^K> . mmiu^<Dmmw<Dot> 
(D^fsiKthi ■DRz^'tti\zmm-^nrzm!Bmmm^if\-iyxmmmmtm%mizm 
m^ntzmtimmmm^mm-fymmmm^uthxmmv. mmm^ 
(DmW)W<Doi>(om<D{}>'-fsi< 1 1) 1 ■DRzf^tuzmm-^ntzm^mm.Wi'^iftLxm 
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3 7. mBm%^M^^ (B) 0nm\tnw^)V7.mfi^-^h^>it^^witt 

3 8. msimn.^m^m (b) omm^URzf^m^uo^pfsiK th-:^\t0' 

5 3 9. mmmm^mmmw^m (c ) (omwin±^m\tmwj=^-^^^^^ 
mmmm^mmmn^m (c ) «mriBtgii^-^$ i ohz~5 o oHz(Dmm 

4 0. BaiB3!j;^ffi«¥S (D) tt, mmmmm^zm-^nrcm^uh. mm^ 
a*%~3 os-i%®m^®^^*iSia2 ot:~i oo'CT?pH7~io©t)®^ 

^ ® ^ fr 5 ^ t S # IS t T 5 tK ^ - ^ m ;^ ^ 4 ^ . 

20 4 3. mmmmnMm^<D7}vtiv^m7Kmit^^tc\t7)it}V±m±m7i<- 
4 4. mBmutvxm^/'^)V7.nM^m\f^^^t^<i^WLtr^, 11:^^42 
4 5 . mmmm^m^i^if^ 0 . 1 ~ 3 0 mma.-omw!WL 2oo~i2oooisi 
.4 6. m^mi &iztm<D:^m-mm:^7.^±mm^m^^^ mumm^tvx 
^fflv^T, mcs^a[7 A/dm^ ~4 0A/dm2 t^i^j:^ ^zmmMm^oym 

47 



wo 03/048424 PCT/JP02/09770 

4 9 . wimmmmm^mm o . i ~ 3 o mmR-omm^ 200-12000151 

5 0. m^m2 9izmm(D7m-mm:»x^^mm^m^K mBmmmtLx 

5Sfi%'-3 0Sft%©MS^^*iefi2 O-C-l OOrTpHy-lOOfc© 
SfflViT, mSS^g 7 A/dm^ ~40A/dm2 tifi^^olzmsimm^om. 

izmm<D7i(.m-mm:^7.^^:&m, 

5 3 . m^mwim^^m^ 0 . 1 ~ 3 0 mm 200-120000 

5 5. mmmmM\tmmuutmm^ut^^mzmmLrch(Dx$>^::tt: 
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